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ABstrAct
Objectives: to determine the outcome of emergency resection of sigmoid volvulus and to determine 
the factors associated with adverse outcome.
Design: retrospective case series review.
Setting: moi teaching and referral Hospital (mtrH), Eldoret, Kenya.
Subjects: All cases of sigmoid volvulus operated at mtrH during the six years period between 
year 2000-2005.
Main outcome measures: mortality rate; morbidity rate; and duration of hospital stay. 
Results: Ninety two case files were analysed. Sigmoid volvulus accounted for 14.1% of all cases of 
intestinal obstruction and 80% of large gut obstruction. The mean age was 47.3 years and the median 
was 50 years. The range was 16 to 86 years. The male to female ratio was 29.3:1. Mortality was three 
(3.3%) cases and the morbidity was 20 (21.7%) cases. The mean duration of hospital stay was 11.8 
days. Inadequate intravenous fluid therapy had a statistically significant adverse effect on outcome 
in this study. the yearly outcome remained unchanged during the six years of the study.
Conclusions: Emergency resection in cases with a viable colon had a similar outcome to the 
traditional standard treatment by emergency endoscopic derotation followed by semi-elective 
or elective resection. the overall outcome was comparable to global standards. inadequate post-
operative intravenous fluid therapy significantly affected the outcome. 


















distribution. It has been suggested that high fiber 
diet	may	contribute	to	the	high	incidence	in	africa	
where the high fiber results in heavy loading of the 




include: confinement to mental institutions, chronic 
neurological	disease,	chronic	cardiovascular	disease,	
megacolon	 disease	 (Hirchisprungs’,	 idiopathic,	
chagas),	and	chronic	constipation	(1).	anatomical	






sigmoid	 colon	 with	 a	 viable	 colon	 is	 endoscopic	
derotation	followed	by	semi-elective	resection	after	
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three	to	four	days	or	an	elective	resection	after	about	







countries,	 colostomy	 management	 has	 proved	 a	






most	 cases	 of	 sigmoid	 volvulus	 are	 managed	 by	
















all the files for cases of sigmoid volvulus operated in 
Moi	teaching	and	referral	Hospital	(MtrH)	within	
a	six	year	period	between	1st	January	2000	to	31st	
December 2005. All the available case files were 
reviewed.	the	exclusion	criteria	were:	elective	and	
semi-elective operations (four cases); case files with 
inadequate data (12 cases); cases files which could 





(mortality,	 morbidity,	 hospital	 stay)	 and	 data	 on	
factors	 that	 may	 affect	 the	 outcome.	 the	 data	 on	
morbidity	 (complications)	 included:	 anastomotic	
leakage,	wound	 infection,	wound	dehiscence	and	
post-operative fistula. Data on factors which may 
affect	 the	 outcome	 included	 the	 following:	 age	
duration	of	 symptoms	at	presentation,	vital	 signs	
on admission, pre-operative fluid and electrolyte 
imbalance	 (shock,	 sodium	 and	 potassium	 levels),	
renal	function	(urea	and	creatinine	levels),	pre	and	
postoperative intravenous fluid therapy, presence 
of	 gangrene,	 presence	 of	 ilio-sigmoid	 volvulus,	
antibiotic	 treatment,	 type	 of	 operation	 (primary	
anastomosis	 or	 colostomy)	 and	 ‘expertise’	 of	 the	
surgeon	 (whether	 consultant	 or	 resident/medical	
officer).
the	data	were	analysed	by	descriptive	methods	
using	 the	 statistical	 Program	 for	 social	 sciences	
(sPss-11).	 correlation/association	 analysis	 was	
used	to	establish	whether	there	was	any	correlation/
association	 between	 the	 outcome	 and	 each	 of	
the	 factors	 perceived	 to	 affect	 the	 outcome	 (the	
independent	variables).	
the	multi-variate	variables	like	age	and	outcome	
were	 dichotomised	 for	 purposes	 of	 association	
analysis.	depending	on	applicability,	fishers	exact	
test	and	chi-square	test	and	anoVa	were	used	to	
test for statistical significance at a p-value <0.05. 
logistic	 regression	 was	 not	 applicable	 because	
there	 was	 only	 one	 independent	 variable	 which	
showed statistically significant association with the 
dependent	variable.
rEsults
all	 patients	 underwent	 emergency	 resection	 of	
sigmoid	colon.	all	 received	preoperative	as	well	as	
postoperative	antibiotics.	the	antibiotics	 included	
different	 combinations	 gentamycin,	 crystapen	










After exclusions, 92 case files were available for 
data	analysis.	there	were	88	males		and	three	females	
(M/f	ratio	= 29.3/1).	the	age	distribution	is	shown	
in	table	1.	the	 	 	median	age	was	50	years	 (mean	
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age	 was	 47.3	 years).	 the	 range	 was	 16-86	 years.	








and feacal fistula). Another case with co-existing 
bPH	died	of	 renal	 failure	and	 the	 third	case	died	
of	electrolyte	imbalance	(this	patient	had	severely	
decompensated	 preoperative	 shock	 on	 admission	
with	 unrecordable	 bP).	 Morbidity	 was	 recorded	
in	 20	 (21.7%)	 of	 the	 patients.	 the	 main	 causes	 of	


















Outcome of patients with sigmoid volvulus









 Feacal fistula 3  3.3
	 Electrolyte	imbalance	 4		 4.3
	 	 Wound	infection	 3		 3.3
	 urinary	tract	infection	 2	 2.2	
	 chest	infection	 1	 1.1









stay	 across	 the	 six	 years	 of	 the	 study	 (P=0.19).	
We	used	the	outcome	of	year	2005	as	the	baseline.	









stay	(days)no. (%) no. (%)
2000 6* – – 14
2001 19 – 6 31.6 11.6
2002 8* – 2 25.0 8.8
2003 26 1 3.8 6 23.1 14
2004 18 – – 4	 22.2 11.4
2005 15 2 13.3 2 13.3 11
total 92 3 3.7 20 21.8 11.8
*There were many cases excluded in the years 2000 and 2002 due to insufficient data
Table 4
Results of association analysis of factors affecting the outcome of sigmoid volvulus
factor	affecting	outcome adverse	outcome	(n	=	23) no	adverse	outcome	(n	=	69)



































































































Pre-operative intravenous fluid (PREIVF)
>4 Litres in the first 24 hours












Post-operative intravenous fluid (POSTIVF)**
>2	litres	per	day












1	=	chi-square	test;	2 = Fishers exact test; ** = Significant at p = 0.05
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from	 the	 above	 table,	 we	 observed	 that	
there was a significant association between post 
operative	 intravenous	 fluid	 therapy	 (PostiVf)	
and	the	outcome	(p=0.0406).	the	odds	of	someone	
who	had	less	than	two	litres/day	of	post	operative	
intravenous fluid having an adverse outcome is 3.8 
times	that	of	someone	who	received	two	litres/day	
or	 more.	 no	 other	 independent	 variable	 in	 table	
4 had statistically significant association with the 
outcome.
discussion
the	 outcome	 of	 sigmoid	 volvulus	 as	 measured	
by	mortality	 rate,	 morbidity	 rate	 and	 duration	 of	
hospital	 stay	depends	on	 the	population	 studied.	
for	example,	mortality	 in	European	and	Western	
populations	 is	 generally	 higher	 than	 in	 african	
populations	 (12,13,19).	 all	 our	 cases	 were	 black	
africans.







Pubmed	 literarure	 review	 for	 the	 purposes	 of	
comparison	 (7,14-22).	 Global	 mortalities	 range	
between	0-44%	but	motalities	of	up	to	58%	have	been	
reported	in	Western	series	(13).	our	yearly	outcome	
(based	 on	 mortality,	 morbidity	 and	 hospital	 stay)	
remained	constant	between	2000-2005	(table	3).	the	
global	mortality	has	also	remained	constant	between	









is	 among	 the	 lowest	 in	 the	 literature.	 Emergency	
resection	 has	 been	 reported	 to	 have	 a	 higher	
mortality	 than	 elective	 resection	 in	 some	 series	
(12,19,29).	the	 mortality	 rate	 in	 this	 emergency	
resection	 series	 is	 even	 lower	 than	 most	 elective	
and	 semi-elective	 series	 (12).	 other	 measures	 of	




the	 rate	 of	 post	 operative	 infection	 was	 6.6%	
(wound	infection=3.3%,	urinary	tract	infection=2.2%,	
chest	 infectionl=1%)	 and	 these	 were	 in	 keeping	
with global figures. Other measures of morbidity 
(rates	of	burst	abdomen	(4.3%),	wound	dehiscence	
table 5
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(3.3%), anastomotic leakage (3.3%), fistula formation 
(3.3%)	were	also	comparable	with	results	from	other	





other	 types	 of	 resections	 (sub-total	 colectomy	
and	 total	 colectomy)	 were	 not	 done	 because	 we	
had	 no	 cases	 with	 generalised	 megacolon.	 non-









similar	 results	 to	 ours	 in	 a	 similar	 emergency	
resection	 series	 of	 106	 cases	 (17).	 there	 are	 no	
prospective	randomised	case-control	studies	done	















analysis	 of	 many	 retrospective	 series	 and	 not	 by	
randomised	case-control	studies.
We	 found	 no	 significant	 difference	 between	
cases	 treated	 by	 primary	 anastomosis	 (one-stage	
resection)	and	those	treated	by	two-staged	resection	




the	 outcome	 in	 primary	 anastomosis	 and	 two-
stage	resections.	retrospective	studies	by	different	





following	 factors	 on	 the	 outcome:	 age,	 duration	
of	 symptoms,	 abnormal	 vital	 signs	 at	 admission,	
preoperative	 state	 of	 urea/creatinine/electrolytes	
(uEc),	 the	 type	 of	 operation	 procedure	 (primary	
anastomosis	versus	 staged	procedure	 (colostomy),	
adequacy of intravenous fluid therapy (both pre 
and	postoperatively),	the	effect	of	gangrene,	and	the	
“expertise	of	 the	surgeon	(consultant	or	resident	/	
medical officer). In this study only postoperative fluid 
therapy was found to have statistically significant 
association	with	the	outcome	(p=0.0406)	(table	4).	this	
means	that	our	outcome	could	have	been	improved	
significantly by optimisation of IVF therapy. The 
significant association between intravenous fluid 
therapy	and	 the	outcome	 in	 this	 study	underlines	
the importance of adequate fluid and electrolyte 
management	in	intestinal	obstruction.





(19,20)	 while	 that	 of	african	 series	 is	 almost	 two	
decades	lower	42-55	years	(15,16).
the	 relatively	 low	 mortality	 of	 3.3%	 in	 our	
young	 study	 population	 (mean	 age	 = 47.3	 years)	
and	 the	 relatively	 higher	 mortality	 rates	 in	 the	
older	 populations	 in	 the	 Western	 series	 suggests	
that advanced age has a significant bearing on the 
outcome.	 We	 believe	 that	 the	 very	 young	 study	
population	in	this	series	is	one	of	the	reasons	for	our	
relatively	low	mortality.	
co-morbidity	 is	 probably	 one	 of	 the	 most	
important	 determinant	 of	 outcome	 in	 sigmoid	
volvulus.	our	rate	of	co-morbidity	was	remarkably	
low.	 We	 had	 only	 one	 case	 with	 benign	 prostatic	
hyperplasia	 with	 pre-existing	 renal	 failure.	 He	





and	 cancer.	 other	 co-morbidities	 associated	 with	
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the	younger	age,	the	remarkably	low	co-morbidity	
contributed	markedly	to	our	comparatively	lower	
mortality. We found no significant   difference in 
the	outcome	of	patients	with	gangrene	and	 those	
patients	with	a	viable	colon	(p=0.5046).
However,	 the	 two	groups	of	patients	 in	 these	
two	groups	were	not	similar	enough	for	a	conclusive	
comparison.	 raveenthiran	 had	 similar	 results	 to	
ours	in	a	similar	emergency	series	of	57	cases	(17).	
other	studies	have	reported	poorer	outcome	among	








with preoperative overt shock. We did not find any 
significant difference in the outcome between cases 
operated	on	by	consultant	surgeons	and	those	operated	






has proved a difficult undertaking mainly because of 
the	negative	attitude	 towards	a	 colostomy	stoma.	



























standard	 treatment	 by	 emergency	 endoscopic	
derotation	 followed	 by	 semi-elective	 (or	 elective)	
resection.	 in	 this	 study,	 inadequate	post	operative	




chronic	 cardiovascular	 disease	 were	 prominently	
missing	in	this	african	series.	the	mean	age	of	47.3	
years	in	this	study	is	among	the	youngest	reported.	
the	 male/female	 ratio	 of	 29.3/1	 in	 this	 study	 is	






such as advanced age and significant co-morbidity. 





any	 complications.	 cases	 with	 gangrene	 must	 be	
treated	by	emergency	resection	followed	by	either	
primary	anastomosis	or	colostomy.



















2.	 lal,	 s.K.,	 Morogenstern,	 r.,	 Vinjiraver,	 E.f.	 and	
	 Martin,	a.	sigmoid	volvous,	an	update.	Surgery.	1992;	
112:	618-623.
3.	 Jani,	 P.G.	 review	 of	 sigmoid	 volvulus	 as	 seen	 in	
Kenyatta	 national	 Hospital	 (Masters	 of	 Medicine	
dissertation).	June	1984.	university	of	nairobi.	
4.	 Gaya,	Z.	treatment	of	sigmoid	volvulus.	Proceedings 
of Assoc. Surgeons of East Africa.	1999;	13: 26-27.
5.	 ojara,	 E.a.	 sigmoid	 volvulus	 in	 Kenyatta	 national	
Hospital.	East Afr. Med. J.	1983;	5:	
6.	 adonga,	a.M.	Variety	of	volvulus	of	intestine	seen	
in	Mulago	Hospital,	Kampala.	East Afr. Med. J. 1982;	
710-717.
7.	 de,	 u.	 and	 Ghosh	 s.a.	 single	 stage	 primary	




8.	 dulger,	 M.,	 canturk,	 n.Z.,	 utkan,	 n.Z.	 and	
	 Gonullu	n.n.	Management	of	sigmoid	colon	volvulus.	
Hepatogastroenterology.	2000;	347:	1280-1283.	





11.	sule,	 a.Z.,	 obepka,	 P.o.,	 iva,	 d.,	 ogbonna,	 et al.	
intraoperative	colonic	irrigation	in	the	management	
of	left	sided	large	bowel	emergencies	in	Jos	university	
teaching	Hospital,	nigeria.	East Afr. Med. J.	2000;	77:	
613-617.
12.	Madiba,	t.E.	and	thomson,	s.P.	the	Management	of	





Modiba,	 M.c.	 Management	 of	 sigmoid	 volvulus	 in	




volvulus.	J. R. Coll. Surg. Edinb. 1999;	44:	164-166.
16.	 Kuzu,	M.a.,	aslar,	a.K.,	soran,	a.,	et al.	Emergent	resection	
for	acute	sigmoid	volvulus:	results	of	106	consecutive	
cases.	Dis. Colon Rectum.	2002;	45: 1085-1090.
17.	raveenthiram,	V.	restorative		resection	of	unprepared	
left	 gangrenous	 vs	 viable	 sigmoid	 volvulus.	 Int. J. 
Colorectal Dis.	2004;	19:	58-60.	
18.	turan,	 M.o.,	 sen,	 M.,	 Karadavi,	 K.,	 Koyuncu,	 a.,	




Medical	centres. Dis. Colon Rectum.	2000;	43:	414-418.	
20.	salas,	 s.,	 angel,	 c.a.,	 salas,	 n.,	 Murillo,	 c.	 et al.	
sigmoid	volvulus	in	children	and	adolescents.	J. Amer. 
Coll. Surg.	2000;	190:	717-723.	
21.	connolly,	 s.,	 brannigan,	 a.E.,	 Heffeman,	 E.,	 et al.	
sigmoid	volvulus:	a	10-year-audit.	Ir. J. Med. Sci.	2002;	
171:	216-217.




23.	Mokoena,	 t.r.	 and	 Madiba,	 t.f.	 sigmoid	 volvulus	
among	africans	in	durban.	Trop. Geogr. Med.	1995;	47: 
216-217.	
24.	renzulli,	P.,	Maurer,	c.a.,	netzer,	P.	and	buchler,	M.W.	
Preoperative colonoscopic derotation is beneficial in 
acute	colonic	volvulus.	Dig. Surg.	2002;	19:	223-
25.	Hiltunen,	K.M.,	syria,	H.	and	Matikainen,	M.	colonic	
volvulus.	 diagnosis	 and	 results	 treatment	 in	 82	





28.	agaoglu,	 n.,	 yucel,	 y.	 and	 turkyilmaz,	 s.	 surgical	







31. Bach, O., Rudloff, U. and Post, S. Modification of 
mesosigmoidoplasty	 for	 nongagrenous	 sigmoid	
volvulus.	World J. Surg.	2003;	27:	1329-1332.
32.	altarac,	s.,	Glavas,	M.,	drazinic,	K.,	Kovac,	d.	et al. 
Experimental	and	clinical	 study	 in	 the	 treatment	of	
sigmoid	volvulus.	Acta. Med. Croaticu.	2001;	55:	67.
